SUMMARY The CB/Ss LAK strain of inbred hamster was used as a model for studies of infection with Treponema pertenue and of acquired resistance to it. When infected, this strain developed cutaneous lesions which lasted for six to seven months, even in the presence of peak titres of antitreponemal antibody. The rate of appearance and resolution of these lesions varied with the size of the inoculum. The infected hamsters' inguinal lymph nodes increased significantly in weight and teemed with treponemes for several weeks. Animals infected for eight or 10 weeks obtained quick resolution of their lesions by treatment with penicillin and were thereafter resistant to reinfection.
Introduction
For investigations of the immune mechanism of frambesia (yaws), inbred strains of hamsters are becoming recognised as the animal model of choice. Two such studies with inbred golden hamsters have been reported (Guerraz et al., 1977; Schell et al., 1978) .
We have found that CB/Ss LAK (CB) strain of hamster responds especially rapidly to infection with Treponema pertenue, the causative agent of frambesia, and that pathological changes induced in this strain can be readily quantitated. For these reasons we are now using the CB strain in experimental studies of passive transfer of resistance to T. pertenue.
The advantages of the hamster model-and of the CB strain in particular-are presented in this report.
Materials and methods

ANIMALS
Five inbred hamster strains were studied initially: CB, MHA/Ss LAK, LSH/Ss LAK, PD4/LAK, and LHC/LAK. These were obtained from Charles River Breeding Laboratories Inc., Wilmington, Massachusetts. Hamsters weighing 80-100 g were housed five or six per cage at an ambient temperature of 18°C, a condition which facilitates the development of cutaneous lesions (Hollander and Turner, 1954) . ORGANISM T. pertenue strain Haiti B (obtained from Paul H. Hardy, Jr., Johns Hopkins University) was maintained by passage in hamsters. The inguinal lymph nodes were removed aseptically three to four weeks after intradermal infection, teased apart in sterile saline, and filtered through 60-mesh steel wire. After centrifugation at 270 x g for three minutes to remove cellular debris, the number of treponemes in the supernatant was determined by darkfield microscopy.
COUNTING OF TREPONEMES
The approximate number of treponemes per lymph node was determined according to the procedure described by Miller (1971 The inguinal nodes from frambesial hamsters rapidly indeased in weight, reaching a peak five weeks after infection (Figure) . The number of treponemes detected in the lymph nodes increased concomitantly (Table 3) Antitreponemal antibody titre increased slowly during the first three weeks after infection (Figure) . Thereafter the titre increased rapidly, reaching a peak eight to nine weeks after infection. Infected hamsters retained this peak titre nine months after infection. When the experiment was repeated, similar results were obtained.
RESISTANCE TO REINFECTION
At two-week intervals three groups of six hamsters each were infected intradermally with 1 x 106 T. pertenue. At week 10 (that is, after six, eight, or 10 weeks of infection) 3000 units of pencillin were administered to all three groups plus a fourth group of six non-infected hamsters. Ten days later all four groups were challenged intradermally with 1 x 106 T. pertenue.
Lesions developed after 17 ± 2 days in the controls and after 28 ± 3 days in animals which had previously been infected for six weeks. In contrast, no cutaneous lesions were detected even after prolonged observation (total seven weeks) in hamsters that had been infected previously for eight or 10 weeks.
Twenty-eight days after reinfection three hamsters from each group were killed. No treponemes were detected in the lymph nodes of hamsters previously infected for eight or 10 weeks. A large number of treponemes was detected in the lymph nodes of controls (2-3 x 107) and of hamsters previously infected for six weeks (1 * 2 x 106). The weight of the lymph nodes averaged 0-06 g in controls, 0 04 g in animals previously infected for six weeks, and 0 01 g in animals previously infected for eight or 10 weeks (standard error for each mean = 0 009). The reduction in weight in the latter groups (eight or 10 weeks) compared with that in the controls was statistically significant (P<0 001).
These results showed that after eight weeks of frambesial infection the hamsters had developed an effective immune response.
Discussion
For experimental studies of the immune mechanism of frambesial infection, hamsters have several distinct advantages:
(1) Inbred CB hamsters are readily available and are required for immunological studies of the way resistance may be transferred to normal recipients with sera or cells from animals immune to frambesial infection. (2) Infection of inbred hamsters with T. pertenue consistently produces extensive, chronic, skin lesions that resemble human frambesial infection (Williams, 1935 (Eagle, 1948) can be readily measured.
Although Geiman and McKee (1950) and several other investigators (Guimaraes, 1953; Rosenau, 1953; Hill and Gordon, 1954; Hollander, 1957, Blom et al., 1976; Hovind-Hougen et al., 1976) have shown that outbred hamsters can be infected with T. pertenue, only one inbred strain capable of such infection has been reported. These are the golden hamsters used by Guerraz et al. (1977) . Our results show that the CB hamster is also an excellent model for treponemal studies. When infected, it regularly developed cutaneous lesions, which normally persisted for six to seven months, even in the presence of peak anti-treponemal antibody titres.
The rate of appearance of cutaneous lesions and of Use of CB hamsters in the study of Treponema pertenue their resolution varied measurably with the size of the inoculum. In addition, the infected CB hamster's inguinal lymph nodes increased significantly in weight and teemed with treponemes for several weeks. Similar results were reported for outbred strains by Geiman and McKee (1950) , Turner and Hollander (1957) , and Rosenau (1953) .
The cutaneous lesions resolved rapidly after treatment with penicillin. When CB hamsters are so treated after eight or 10 weeks of infection and are subsequently reinfected with T. pertenue, no frambesial lesions develop. The ability to acquire resistance to reinfection makes this strain an appropriate one for studies of passive transfer of resistance, which are now under way in our laboratory (Schell et al., 1978) .
